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RI ZRUN H[SHULHQFH 7KLV FRPSDULVRQ DOORZV XV WR PRUH JHQHUDOO\ WHVW K\SRWKHVHV DERXW
GLIIHUHQWH[SODQDWLRQVZK\HGXFDWLRQSD\VRII5HVXOWVLQGLFDWHWKDWWHUWLDU\JUDGXDWHVGRQRW
SURILWIURPZRUNH[SHULHQFHWKDWLVXQUHODWHGWRWKHILHOGRIVWXG\RUZDVDPDQGDWRU\SDUWRI
WKH VWXG\ SURJUDPPH (YHQ WKRXJK ILHOG-UHODWHG DQG YROXQWDU\ ZRUN H[SHULHQFH KHOSV
JUDGXDWHVWRUHDOLVHDIDVWLQWHJUDWLRQLQWRWKHODERXUPDUNHWLWLVQRWOLQNHGWRKLJKHUFKDQFHV
IRU HQWHULQJ D IDYRXUDEOH FODVV SRVLWLRQ RU WR KLJKHU ZDJHV LQ WKH ORQJ UXQ 7KHVH UHVXOWV






















VPRRWK LQWHJUDWLRQ LQWR WKH ODERXU PDUNHW LV FUXFLDO IRU WKH VXEVHTXHQW RFFXSDWLRQDO FDUHHU
6FKHUHU$ORQJZLWKHGXFDWLRQDOH[SDQVLRQMREFRPSHWLWLRQDPRQJWHUWLDU\JUDGXDWHV
PD\ EH PXFK PRUH WLJKWHQHG DV PRUH DQG PRUH ODERXU PDUNHW HQWUDQWV KDYH WKH VDPH
FUHGHQWLDO :KHQ KLJKHU HGXFDWLRQ FHUWLILFDWHV EHFRPH OHVV UHOLDEOH SURGXFWLYLW\ VLJQDOV
HPSOR\HUV PD\ LQFUHDVLQJO\ UHO\ RQ RWKHU PRUH GLVWLQFW LQGLFDWRUV RI SRWHQWLDO MRE
SHUIRUPDQFHHJVRFLDOEDFNJURXQGLQWKHLUKLULQJGHFLVLRQV%URZQ-DFNVRQ
+LJKHUHGXFDWLRQUHVHDUFKPDLQO\FRQFHQWUDWHVRQWKHLPSDFWRIKRUL]RQWDOGLIIHUHQWLDWLRQVE\
ILHOG RI VWXG\ RU WKH TXDOLW\ RI LQVWLWXWLRQV RQ UHWXUQV XSRQ ODERXU PDUNHW HQWU\ DQG FDUHHU
DGYDQFHPHQWIRUDQRYHUYLHZVHH*HUEHUDQG&KHXQJ7KHHIIHFWVRIH[WUD-FXUULFXODU
FKDUDFWHULVWLFV LQ SDUWLFXODU ZRUN H[SHULHQFH RQ ODERXU PDUNHW LQWHJUDWLRQ DUH OHVV RIWHQ
FRQVLGHUHG HYHQ WKRXJK SUHYLRXV UHVHDUFK KDV KLJKOLJKWHG WKH SRVLWLYH LPSDFW RI ZRUN
H[SHULHQFHIRUWUDQVLWLRQVIURPXQHPSOR\PHQWWRMREV5XVVHOODQG2
&RQQHOO*LYHQ
WKH ODUJH VKDUH RI VWXGHQWV ZRUNLQJ EHIRUH DQG GXULQJ KLJKHU HGXFDWLRQ ,VVHUVWHGW HW DO
 D SDUW RI WKH JURVV UHWXUQV WR HGXFDWLRQ FRXOG DFWXDOO\ EH UHWXUQV WR SUHYLRXV ZRUN
H[SHULHQFH 5RNVD DQG 9HOH]  )RU LQVWDQFH WKH µ5HIOH[-VXUYH\¶ RI KLJKHU HGXFDWLRQ
JUDGXDWHVLQ(XURSHVKRZVWKDWRIKLJKHUHGXFDWLRQJUDGXDWHVLQ*HUPDQ\WRRNSDUWLQD
ZRUN SODFHPHQW RU LQWHUQVKLS GXULQJ WKHLU VWXGLHV $OOHQ DQG9DQ GHU9HOGHQ  6LQFH
ZRUNH[SHULHQFH LQ LWVH[WHQWDQG W\SHYDULHVE\VRFLDOEDFNJURXQG ,VVHUVWHGWHW DO
VFUXWLQL]LQJ LWV ODERXU PDUNHW HIIHFWV DOVR KDV VLJQLILFDQFH IRU WKH GHEDWH RQ LQHTXDOLW\ LQ
KLJKHUHGXFDWLRQ3ULRUUHVHDUFKZKLFKIRFXVHVRQQDUURZO\GHILQHGJUDGXDWHSRSXODWLRQVRU
ZKLFK LV UDWKHU GHVFULSWLYH LQ LWV DQDO\WLFDO VWUDWHJ\ VXJJHVWV WKDW ODERXU PDUNHW UHWXUQV RI
HDUO\ZRUNH[SHULHQFHODUJHO\GHSHQGRQLWVW\SH:KLOHILHOG-UHODWHGZRUNH[SHULHQFHWHQGVWR





FRPSDULVRQRIGLIIHUHQW W\SHVRIZRUN H[SHULHQFH LVKLJKO\ LQIRUPDWLYH7KHKXPDQ FDSLWDO
IUDPHZRUN DVVXPHV D SRVLWLYH HIIHFW RI ZRUN H[SHULHQFH LQ JHQHUDO DQG LUUHVSHFWLYH RI LWV
VSHFLILFLW\ RU YROXQWDULQHVV %\ FRQWUDVW WKH VLJQDOOLQJ DSSURDFK VWUHVVHV WKDW HPSOR\HUV
GHFLGHZKLFKFKDUDFWHULVWLFVDUHSHUFHLYHGDVSURGXFWLYHDQGZKLFKDUHQRW'XHWRLPSHUIHFW
LQIRUPDWLRQ HPSOR\HUV ZLOO RQO\ WDNH WKRVH LQGLYLGXDO WUDLWV DV SURGXFWLYLW\-VLJQDOV LQWR





MRE DV VWXGHQW DVVLVWDQW RWKHU ILHOG-UHODWHG ZRUN H[SHULHQFH GXULQJ VWXGLHV PDQGDWRU\
LQWHUQVKLSV QRQ-ILHOG-UHODWHG HPSOR\PHQW GXULQJ VWXGLHV DQG HPSOR\PHQW EHIRUH XQLYHUVLW\
HQUROPHQW RQ VHYHUDO RXWFRPHV LQGLFDWLQJ WKH VPRRWKQHVV RI WUDQVLWLRQ LQWR HPSOR\PHQW







EURDG VHQVH WKH GLIIHUHQW WKHRUHWLFDO DSSURDFKHV H[SHFW D SRVLWLYH LPSDFW RQ UHWXUQV HYHQ
WKRXJK WKHXQGHUO\LQJPHFKDQLVPVGLIIHU+HQFHRQO\ WKH FRPSDULVRQRIGLIIHUHQW W\SHVRI
ZRUNH[SHULHQFHWKDWYDU\LQWKHSURYLVLRQRIVNLOOVRULQWKHLUVLJQDOOLQJFDSDFLW\ZLOOHQDEOH
XVWRILQGWKHPHFKDQLVPVEHKLQGMREDOORFDWLRQ,QWKHIROORZLQJZHGLVFXVVWKHLPSOLFDWLRQV





$FFRUGLQJ WR FUHGHQWLDOLVW DUJXPHQWV DFFHVV WR RFFXSDWLRQDO SRVLWLRQV LV RUJDQLVHG E\
SURFHVVHVRIRFFXSDWLRQDOFORVXUH:HHGHQ7KHPRVWSURPLQHQWFORVXUHPHFKDQLVPLV
HGXFDWLRQDO FUHGHQWLDOLQJ DVVXPLQJ WKDW HPSOR\HUV ¶operate on widely shared societal 
DVVXPSWLRQVDERXWWKHDSSURSULDWHUHODWLRQVKLSEHWZHHQVFKRROLQJDQGMREDVVLJQPHQW¶(Bills, 
2003, p. 452). Further, theyFROOHFWLYHO\PDLQWDLQWKHFRUUHVSRQGLQJEDUULHUVWRMREVE\OHJDO
FRQVWUDLQWVRIFHUWLILFDWLRQDQGOHVVOHJDOLVHGWUDGLWLRQVHJ%RODQG9DQGH:HUIKRUVW
*LYHQ WKLV VLWXDWLRQ HPSOR\HUV GR QRW FRQVLGHU RWKHU LQGLYLGXDO FKDUDFWHULVWLFV VXFK DV
JHQGHUVRFLDOEDFNJURXQGRUZRUNH[SHULHQFH LQKLULQJGHFLVLRQVRUVDODU\QHJRWLDWLRQVEXW
VWULFWO\ IROORZ WKH UXOHV RI DOORFDWLQJ HGXFDWLRQDO GHJUHH-KROGHUV WR WKH FRUUHVSRQGLQJ
RFFXSDWLRQV([FOXVLYH µFUHGHQWLDOLVW KLULQJ¶ %LOOV DQG%URZQS  WKHQ OHDGV WR WKH
IDFWWKDWHGXFDWLRQDOFUHGHQWLDOVDUHWKHRQO\HIIHFWLYHDVVHWVMREDSSOLFDQWVFDQUHO\RQ$VD
   
FRQVHTXHQFH QHLWKHU ZRUN H[SHULHQFH QRU LWV W\SH DIIHFWV WKH ODERXU PDUNHW SHUIRUPDQFH




$FFRUGLQJ WR WKH KXPDQ FDSLWDO DSSURDFK D MRE DSSOLFDQW¶V SURGXFWLYLW\ LV GLUHFWO\
GHWHUPLQHG E\ KLV RU KHU LQGLYLGXDO VNLOOV RU NQRZOHGJH LQDVPXFK DV WKH\ LQFUHDVH ODERXU
SURGXFWLYLW\ $V HPSOR\HUV SD\ WKHLU ZRUNHUV DFFRUGLQJ WR WKHLU LQGLYLGXDO SURGXFWLYLW\
LQGLYLGXDOV¶ZDJHVLQFUHDVHWKHPRUHVNLOOHGWKH\DUH7KHKXPDQFDSLWDOVWRFNRULJLQDWHVIURP
GLIIHUHQW VRXUFHV PRVW SURPLQHQWO\ IURP VFKRROLQJ %HVLGHV LW LV GLVFXVVHG DV RQH RI WKH
PDLQ PHFKDQLVPV IRU WKH HIIHFWLYHQHVV RI IXUWKHU WUDLQLQJ HJ 'LHFNKRII  2
&RQQHOO
DQG%\UQH6LHEHQ0LQFHUSRLQWHGRXWWKDWZRUNH[SHULHQFHLVDPDMRU
VRXUFHRI LQGLYLGXDOSURGXFWLYLW\)URPDEURDGXQGHUVWDQGLQJRI WKHKXPDQFDSLWDO WKHRU\
DQ\ZRUNH[SHULHQFH LUUHVSHFWLYHRI LWV W\SHFRQYH\VVNLOOVRUNQRZOHGJH LPSURYLQJ IXWXUH
MRESURGXFWLYLW\7KXVDQ\ZRUNH[SHULHQFHGXULQJVWXGLHV LVDQDGGLWLRQDODFFXPXODWLRQRI
KXPDQ FDSLWDO DQG VKRXOG EH UHZDUGHG LQ WKH ODERXU PDUNHW +HQFH ZH H[SHFW D SRVLWLYH
HIIHFWRIDQ\ZRUNH[SHULHQFHEHIRUHJUDGXDWLRQRQODERXUPDUNHWUHWXUQVK\SRWKHVLV 
+RZHYHU DQ HPSOR\HH¶V VNLOO SURILOH LV FRPSRVHG RI YDULRXV HOHPHQWV WKDW PD\ EH
PRUH RU OHVV YDOXDEOH LQ VSHFLILF MREV )RU GLIIHUHQW ODERXU PDUNHW FRQWH[WV UHVHDUFK KDV
VKRZQWKDWPDWFKLQJRXWFRPHVDUHKLJKO\GHSHQGHQWRQ WKH W\SHRIDFFXPXODWHGVNLOOV HJ
6LHEHQ  )RU LQVWDQFH 5REHUW DQG 6DDU  DOVR VKRZ WKDW ILHOG-VSHFLILF VNLOOV
REWDLQHGDWXQLYHUVLW\DUHLPSRUWDQWIRUVXEVHTXHQWODERXUPDUNHWUHWXUQV$VLGHIURPWUDLQLQJ
LQ VSHFLILF ILHOGV RI VWXG\ HDUO\ ZRUN H[SHULHQFH LQ D ZRUNSODFH WKDW PDWFKHV WKH ILHOG RI
VWXG\FRXOG IXUWKHU HQKDQFH WKHDFTXLVLWLRQRIRFFXSDWLRQ-VSHFLILF VNLOOV7KHVH H[SHULHQFHV
PD\ LQFUHDVHJUDGXDWHV¶HPSOR\DELOLW\ZKLFK WKHKLJKHUHGXFDWLRQV\VWHPFRQFHQWUDWLQJRQ
JHQHUDOVNLOOVPD\QRWSURYLGH:LOWRQ7KLVVXJJHVWV WKDW LQSDUWLFXODU ILHOG-VSHFLILF
ZRUN H[SHULHQFH HQKDQFHV SURGXFWLYLW\ DQG WKXV KDV SRVLWLYH HIIHFWV RQ ODERXU PDUNHW
RXWFRPHV 
:KHWKHUKXPDQFDSLWDO LV WKHVROHFULWHULRQ IRU WKHVHOHFWLRQRIHPSOR\HHV LVPDLQO\
TXHVWLRQHGLQVRFLRORJLFDOOLWHUDWXUH*ROGWKRUSH:RUNH[SHULHQFHFDQDOVRLQWURGXFH
LQGLYLGXDOV LQWR WKH FXOWXUDO HQYLURQPHQW DW WKH ZRUNSODFH DQG KHOS WR EXLOG VRFLDO
UHODWLRQVKLSVZLWKHPSOR\HUVDQGJDWHNHHSHUVWRWKHODERXUPDUNHW%RXUGLHXVWUHVVHV
WKHLPSRUWDQFHRIFXOWXUDOFRGHVEHKDYLRXUDOSDWWHUQVDQGKDELWV)RULQVWDQFHJRRGPDQQHUV
PLJKW HDVH WKH FRPPXQLFDWLRQ ZLWK ILUPV LQ JHQHUDO .QRZLQJ ILUP-VSHFLILF FXOWXUDO FRGHV
   
PD\ EH DGYDQWDJHRXV LQ MRE LQWHUYLHZV &XOWXUDO UHVRXUFHV DFTXLUHG LQ ILHOG-VSHFLILF ZRUN
PD\EHUHOHYDQWIRUDFFHVVLQJDGHTXDWHRFFXSDWLRQDOSRVLWLRQVZKLOHUHVRXUFHVJDLQHGLQQRQ-
ILHOG-VSHFLILFZRUNPD\EHOHVVXVHIXOIRUWKHDFDGHPLFODERXUPDUNHW 
,QIRUPDWLRQ DERXW MRE RSSRUWXQLWLHV DQG MRE FKDUDFWHULVWLFV PLJKW EH SURYLGHG E\
VRFLDOWLHVHVWDEOLVKHGDWWKHZRUNSODFH*UDQRYHWWHU7KHW\SHRIHPSOR\PHQWKDVEHHQ
LGHQWLILHGDVDNH\IDFWRUGHWHUPLQLQJ WKH UHOHYDQFHRIQHWZRUNUHVRXUFHV :HLVVDQG.OHLQ
6RFLDOWLHVDFTXLUHGLQILHOG-VSHFLILFZRUNH[SHULHQFHSURYLGHUHVRXUFHVWKDWDUHKHOSIXO
IRU WKH MRE VHDUFK RQ WKH DFDGHPLF ODERXU PDUNHW ,Q FRQWUDVW WLHV LQWR DUHDV WKDW GR QRW
SURYLGHILHOG-UHODWHGZRUNH[SHULHQFHPD\KHOSDWEHVWWRSUHYHQWXQHPSOR\PHQWEXWFOHDUO\
GRQRWLPSURYHWKHTXDOLW\RIWKHMRE 
)URP WKH GLVFXVVLRQ RI WKHVH WKUHH UHVRXUFHV RFFXSDWLRQ-VSHFLILF KXPDQ FDSLWDO





,Q FRQWUDVW WR WKH KXPDQ FDSLWDO DSSURDFK WKH VLJQDOOLQJ WKHRU\ VWUHVVHV HPSOR\HUV¶
GLIILFXOWLHVWRUHFRJQLVHMREDSSOLFDQWV¶UHDOSURGXFWLYLW\GXHWRDQDV\PPHWU\RILQIRUPDWLRQ
6SHQFH  6LQFH MRE DSSOLFDQWV¶ SURGXFWLYLW\ LV XQNQRZQ HPSOR\HUV PXVW UHO\ RQ
SUR[LHV(PSOR\HUVFDQDOVROHDUQIURPSUHYLRXVH[SHULHQFHVDQGDGDSWWKHLUKLULQJEHKDYLRXU
WR QHZ EHOLHIV DQG SHUFHSWLRQV 4XDOLWDWLYH HYLGHQFH KLJKOLJKWHG WKH LPSRUWDQFH RI
HGXFDWLRQDO FUHGHQWLDOV DV VLJQDOV IRU JHQHUDO DELOLWLHV DQG WKHZLOOLQJQHVV WR OHDUQ HYHQ IRU
VXFK NQRZOHGJH-LQWHQVLYH VHFWRUV DV LQIRUPDWLRQ WHFKQRORJ\ $GDPV DQG 'HPDLWHU 
$VLGHIURPHGXFDWLRQDOFUHGHQWLDOVHPSOR\HUVPD\YDOXHRWKHULQGLYLGXDOFKDUDFWHULVWLFVVXFK
DVVRFLDORULJLQDSSHDUDQFHRUOHWWHUVRIUHFRPPHQGDWLRQDVSURGXFWLYLW\VLJQDOV7KHQHHGIRU
GLIIHUHQWLDWLRQ DPRQJ WHUWLDU\ JUDGXDWHV E\ RWKHU VLJQDOV LV H[SHFWHG WR LQFUHDVH ZKHQ
HGXFDWLRQDOFUHGHQWLDOVLQIODWH%URZQ 
 :KHWKHU ZRUN H[SHULHQFH EHIRUH JUDGXDWLRQ LV UHZDUGHG XSRQ ODERXU PDUNHW HQWU\
GHSHQGV RQ KRZ HPSOR\HUV¶ LQWHUSUHW WKLV VLJQDO )LHOG-UHODWHG ZRUN H[SHULHQFH FRXOG EH
SHUFHLYHG DV D EHWWHU LQGLFDWLRQ RI SRWHQWLDO WUDLQLQJ FRVWV WKDQ QRQ-ILHOG-UHODWHG ZRUN
H[SHULHQFHVLQFH WKHREWDLQHGVNLOOV DUHPRUH OLNHO\ WR ILW WKH MRE UHTXLUHPHQWVi(DUO\ZRUN
H[SHULHQFHWKDWLVILHOG-UHODWHGFDQDOVRVHUYHDVSUREDWLRQSHULRGLQZKLFKHPSOR\HUVVFUHHQ
SRWHQWLDO MRE DSSOLFDQWVDQG WKXV UHGXFHXQFHUWDLQW\ DERXWKLV RUKHUSURGXFWLYLW\ 6WLHJOLW]
 7KHUHIRUH WKH VLJQDOOLQJ DSSURDFK LPSOLHV WKH VDPH H[SHFWDWLRQ DV WKH RFFXSDWLRQ-
   




FRQYLQFLQJO\ GRQH LQ SUHYLRXV UHVHDUFK %LOOV  :H UHFRJQLVH WZR ZD\V IRU JRLQJ
EH\RQG WKH WKLUG K\SRWKHVLV DQG IRU LGHQWLI\LQJ FRQWUDGLFWLRQV EHWZHHQ WKHVH WZR
PHFKDQLVPV 7KH ILUVW VWUDWHJ\ LV WR GLIIHUHQWLDWH EHWZHHQ YROXQWDU\ DQG PDQGDWRU\ ZRUN
H[SHULHQFHV WKDWDUH UHODWHG WR WKHILHOGRIVWXG\:HVHHQRSODXVLEOH UHDVRQZK\YROXQWDU\
DQG PDQGDWRU\ ZRUN H[SHULHQFHV RQ DYHUDJH ZRXOG GLIIHU LQ WHUPV RI KXPDQ FDSLWDO
DFFXPXODWLRQ)URPWKHVLJQDOOLQJDSSURDFKKRZHYHURQO\YROXQWDU\ZRUNH[SHULHQFHVKRXOG
EHDUHOHYDQWVLJQDOIRUHPSOR\HUV,IHPSOR\HUVORRNIRUKLGGHQFKDUDFWHULVWLFVWKDWLQFUHDVH
SURGXFWLYLW\ VXFK DV PRWLYDWLRQ RU FRPPLWPHQW WKH\ PD\ SUHIHU JUDGXDWHV ZKR ZHUH
ZRUNLQJRQDYROXQWDU\EDVLV'XHWRLWVREOLJDWRU\QDWXUHPDQGDWRU\ZRUNH[SHULHQFHGRHV
QRW LQGLFDWH WKH JUDGXDWHV¶ HIIRUW LQLWLDWLYH RU PRWLYDWLRQ +HQFH IURP D VLJQDOOLQJ
SHUVSHFWLYHRQO\YROXQWDU\ZRUNH[SHULHQFHKDVDSRVLWLYHHIIHFWRQODERXUPDUNHWRXWFRPHV
K\SRWKHVLVDii 
7KH VHFRQG VWUDWHJ\ UHIHUV WR VKRUW-WHUP YV ORQJ-WHUP HIIHFWV 7KH KXPDQ FDSLWDO
DSSURDFKZRXOGSURSRVHORQJ-WHUPHIIHFWVRIZRUNH[SHULHQFHWKHVLJQDOOLQJDSSURDFKZRXOG
VXJJHVW RQO\ VKRUW-WHUP HIIHFWV RI ZRUN H[SHULHQFH LQ WKH PDWFKLQJ SURFHVV XSRQ ODERXU
PDUNHW HQWU\ :KLOH VLJQDOV LPSURYH JUDGXDWHV¶ VWDQGLQJ LQ HPSOR\HUV¶ KLULQJ GHFLVLRQV
KXPDQ FDSLWDO HQKDQFHV SURGXFWLYLW\ RQ WKH MRE ,I ZRUN H[SHULHQFH EHIRUH JUDGXDWLRQ
HQKDQFHV KXPDQ FDSLWDO LW VKRXOG KDYH ORQJ-ODVWLQJ HIIHFWV RQ WKH ZRUNLQJ FDUHHU ,I RQO\
XVHGDVDVLJQDOWKHEHQHILWVVKRXOGEHUHVWULFWHGWRWKHKLULQJSURFHVVFI,VKLGDHWDO




5HJDUGLQJ KLJKHU HGXFDWLRQ ZH GR QRW DGRSW WKH FRPPRQ DVVXPSWLRQ WKDW ODERXU
PDUNHW WUDQVLWLRQVDUH VPRRWKHUDQG IDVWHU LQ*HUPDQ\ WKDQ LQRWKHUFRQWH[WVGXH WRDKLJK
GHJUHH RI RFFXSDWLRQDO VSHFLILFLW\ 'LHFNKRII  +LOOPHUW  $OWKRXJK WKHUH DUH
OLQNDJHV EHWZHHQ VHYHUDO SURJUDPPHV RI KLJKHU HGXFDWLRQ HJ SURIHVVLRQDO GHJUHHV DQG
RFFXSDWLRQDO SRVLWLRQV /HX]H  WKH *HUPDQ KLJKHU HGXFDWLRQ V\VWHP LV PXFK OHVV
RFFXSDWLRQ-VSHFLILFWKDQWKHGXDOV\VWHPRIDSSUHQWLFHVKLS,QDGGLWLRQHPSOR\HUVDUHQHLWKHU
LQYROYHG LQ WKH FXUULFXOD DW KLJKHU HGXFDWLRQ LQVWLWXWLRQV QRU GR KLJKHU HGXFDWLRQ VWXGLHV
   
LQFOXGH SUDFWLFDO WUDLQLQJ DQG SUHVHQFH DW ZRUNSODFHV RQ D UHJXODUO\ EDVLV 8QLYHUVLW\
HGXFDWLRQ LQ*HUPDQ\ LV UDWKHUHOLWLVWDQGSURYLGHVDFDGHPLFVNLOOVZKLOH)DFKKRFKVFKXOHQ
SURYLGHKLJKHUHGXFDWLRQZLWKDPRUHSUDFWLFDOVRPHZKDWVWURQJHUYRFDWLRQDOIRFXV0D\HUHW
DO+RZHYHULQFRQWUDVWWRRWKHUFRXQWULHVYRFDWLRQDOSURJUDPPHVVXFKDVQXUVLQJRU
NLQGHUJDUWHQ WHDFKHU DUH H[FOXGHG IURP KLJKHU HGXFDWLRQ DQG WUDLQHG LQ WKH GXDO
DSSUHQWLFHVKLS V\VWHP ,Q LQWHUQDWLRQDO FRPSDULVRQ WKH GHJUHH RI YRFDWLRQDO RULHQWDWLRQ LQ
KLJKHUHGXFDWLRQLQ*HUPDQ\DSSHDUVWREHDVSURQRXQFHGDVLQRWKHUFRXQWULHV7KLVDSSOLHV
WR DQ HYHQ JUHDWHU H[WHQW WR RXU DQDO\VLV VDPSOH DV ZH KDYH H[FOXGHG 6WDDWVH[DPHQ-
JUDGXDWHVZKLFKDFFRXQWIRUWKHJURXSRISURIHVVLRQDOVVHHRXUVHFWLRQRQ'DWDDQG6DPSOH
)XUWKHUPRUH KLJKHU HGXFDWLRQ LQ *HUPDQ\ H[SDQGHG PXFK OHVV WKDQ LQ RWKHU FRXQWULHV
0OOHU DQG :ROEHUV  6LQFH KLJKHU HGXFDWLRQ FHUWLILFDWHV KDYH NHSW WKHLU VWURQJ
VLJQDOOLQJFDSDFLW\DGLIIHUHQWLDWLRQDPRQJKLJKHUHGXFDWLRQJUDGXDWHVHJE\ILHOGRIVWXG\
VKRXOGEH OHVV LPSRUWDQW LQ*HUPDQ\ WKDQ LQ FRXQWULHVZLWK D VWURQJHU H[SDQVLRQRIKLJKHU
HGXFDWLRQ .LPDQG.LP$FFRUGLQJO\E\FURVV-QDWLRQDOFRPSDULVRQ WKHDVVRFLDWLRQ
EHWZHHQ HGXFDWLRQDO DWWDLQPHQW DQG ODERXU PDUNHW UHZDUGV LV UHPDUNDEO\ KLJK LQ *HUPDQ\
0OOHUHWDO 
)XUWKHUPRUHWKHODERXUPDUNHWZDVDEOHWRNHHSSDFHZLWKWKHHGXFDWLRQDOH[SDQVLRQ





2Q WKH RWKHU KDQG ZH DFNQRZOHGJH WKDW LQ *HUPDQ\ DV LQ RWKHU FRQWH[WV WKH
GLVWLQFWLYHYDOXHRIKLJKHUHGXFDWLRQFRXOGKDYHGHFUHDVHGRYHUWKHODVWGHFDGHV$WSUHVHQW
DQLQFUHDVLQJVKDUHRIJUDGXDWHVGRHVQRWZRUNDQ\PRUHLQ WUDGLWLRQDOSURIHVVLRQVRUKLJKHU





DO 7KH UHOHYDQFHRI HDUO\ZRUNH[SHULHQFHPD\EH IXUWKHU VWUHQJWKHQHGE\ WKH IDFW
WKDW IXOO-WLPH ZRUN H[SHULHQFH LV UDWKHU XQFRPPRQ DPRQJ KLJKHU HGXFDWLRQ JUDGXDWHV LQ
*HUPDQ\WKDQHJLQWKH86-DFREDQG:HLVV,QDGGLWLRQVRPHQHHGIRUGLVWLQFWLRQ
PLJKWEHVWLPXODWHGE\WKHORZYDULDWLRQLQSUHVWLJHRI*HUPDQKLJKHUHGXFDWLRQLQVWLWXWLRQV
   
6WDWXV GLIIHUHQFHV DUH PRVWO\ UHGXFHG WR WKH WZR-WLHU VWUXFWXUH ZLWK XSSHU-WLHU IXOO UHVHDUFK
XQLYHUVLWLHVDQGORZHU-WLHU)DFKKRFKVFKXOHQ7HLFKOHU 
7KH UROH RI ZRUN H[SHULHQFH PD\ EH VRPHZKDW GLIIHUHQW IRU WKH )DFKKRFKVFKXOHQ
7KHVH LQVWLWXWLRQV WHDFK DSSOLHG ILHOGV PDLQO\ VRFLDO ZRUN EXVLQHVV DGPLQLVWUDWLRQ DQG
HQJLQHHULQJ +XLVPDQ  S  'XH WR WKHLU YRFDWLRQDO RULHQWDWLRQ HDUO\ ZRUN
H[SHULHQFHFRXOGEHPRUHYDOXDEOHIRUMREVWKDW)DFKKRFKVFKXOHJUDGXDWHVDWWDLQ%\FRQWUDVW
WKH)DFKKRFKVFKXOHPD\DOUHDG\ WHDFK WKHUHTXLUHGSUDFWLFDOVNLOOV LQVXFKDZD\WKDWHDUO\











PHGLFDO GRFWRUV YHWHULQDULHV FOHULFV ODZ\HUV SKDUPDFLVWV DQG WHDFKHUV :KLOH WKH
WKHRUHWLFDO HGXFDWLRQ DQG H[DPLQDWLRQ LV XQGHUWDNHQ LQ XQLYHUVLWLHV WKH VWDWH DVVLJQV
DGGLWLRQDO SUDFWLFDO WUDLQLQJ DQG H[DPLQDWLRQ LQ D VHFRQG HGXFDWLRQDO VWDJH 5HIHUHQGDULDW
*UDGXDWHV IURP WKHVH SURJUDPPHV FRXOG WKXV LQWHUSUHW WKHLU 5HIHUHQGDULDW DV D PDQGDWRU\
LQWHUQVKLS ([FOXGLQJ WKHP DOVR DSSHDUV WR EH QHFHVVDU\ VLQFH WKH WUDQVLWLRQ WR WKH ODERXU
PDUNHW LV KLJKO\ LQVWLWXWLRQDOLVHG DQG RUJDQLVHG E\ WKH VWDWH 7KHUH LV KDUGO\ DQ\ URRP IRU
HPSOR\HUFRQVLGHUDWLRQVOLNHLQSULYDWHVHFWRURFFXSDWLRQV)RULQVWDQFHWHDFKHUVDUHDVVLJQHG
WRSXEOLF VFKRROVE\ VWDWH DXWKRULWLHV7KXV WKH KLULQJPHFKDQLVPVZHGLVFXVVHGDERYH DUH
OHVVDSSOLFDEOH 
)XUWKHUPRUHZHH[FOXGHDOO UHVSRQGHQWV LQ VWXG\ SURJUDPPHVZKHUHSHU FHQWRI
WKH JUDGXDWHV RU PRUH KDYH SDUWLFLSDWHG LQ PDQGDWRU\ LQWHUQVKLSV 7KLV LV EHFDXVH
FRXQWHUIDFWXDO DQDO\VLV UHTXLUHV VRPH ³UDQGRPQHVV´ LQ WKH DVVLJQPHQW RI WUHDWPHQW DQG









:H RSHUDWLRQDOLVH ODERXU PDUNHW UHWXUQV E\ XVLQJ WKUHH GLIIHUHQW YDULDEOHV VHDUFK
GXUDWLRQ XQWLO WKH ILUVW VLJQLILFDQW MRE FODVV SRVLWLRQ DQG ORJKRXUO\ZDJHV ILYH \HDUV DIWHU





RI DOO JUDGXDWHV UHSRUW QR VLJQLILFDQW MRE ZLWKLQ ILYH \HDUV DIWHU JUDGXDWLRQ 'XH WR VXFK D
VPDOOQXPEHURIULJKW-FHQVRUHGFDVHVZHGLGQRWHVWLPDWHHYHQWKLVWRU\PRGHOV 
7KHZDJHILYH\HDUVDIWHUJUDGXDWLRQVHUYHVDVDORQJ-WHUPLQGLFDWRUIRUODERXUPDUNHW










2XU LQGHSHQGHQW YDULDEOHV DUH VXPPDULVHG LQ7DEOH $V FHQWUDO LQGHSHQGHQW YDULDEOHV ZH
FRQVLGHU ILYH GLIIHUHQW W\SHV RI ZRUN H[SHULHQFH WZR QRQ-ILHOG-UHODWHG WUHDWPHQWV ZRUN





RI VWXG\ RU WKHLU SUHIHUUHG RFFXSDWLRQ +DWWHQ 6LH GDUXQWHU -REV E]Z 7lWLJNHLWHQ GLH LP
ZHLWHUHQ6LQQH IDFKOLFKHWZDVPLW ,KUHP6WXGLXPRGHU,KUHPDQJHVWUHEWHQ%HUXIVIHOG]X WXQ
KDEHQ"$VLGHIURPWKHOLVWHGVHOHFWLRQYDULDEOHVZHDGGLWLRQDOO\FRQVLGHUWKHUHVSRQGHQWV¶














)XUWKHUPRUH LQIHUHQFH RQ JURXSV ZKLFK DUH QRW FRYHUHG E\ WKH FRPPRQ VXSSRUW DUH UXOHG
RXW*URXSGLIIHUHQFHVDUHHVWLPDWHG LQ WZRVWHSV)LUVWZHHVWLPDWHDVVLJQPHQWPRGHOV IRU
WKHSURSHQVLW\RIDOOLQGLYLGXDOVWREHLQWKHWUHDWPHQWJURXSEDVHGRQSRWHQWLDOO\FRQIRXQGLQJ
YDULDEOHV6HFRQGWKHREWDLQHGSURSHQVLW\VFRUHLVXVHGWRPDWFKWKHWUHDWHGLQGLYLGXDOVZLWK
VLPLODU LQGLYLGXDOV LQ WKH FRQWURO JURXS ,Q WKLV ZD\ WKH GLVWULEXWLRQ RI SRWHQWLDOO\











WKH FRQWURO JURXS 7KH ZHLJKWV DUH LQYHUVHO\ SURSRUWLRQDO WR WKH GLVWDQFH EHWZHHQ WKH
SURSHQVLW\VFRUHVRIWUHDWHGLQGLYLGXDOVDQGQRQ-WUHDWHGLQGLYLGXDOV 
:H DUH DZDUH WKDW WKHUH LV D ULVN RI QRW DFFRXQWLQJ IRU DOO SRWHQWLDOO\ LPSRUWDQW
FRYDULDWHVGXHWRDODFNRILQIRUPDWLRQLQWKHGDWD$OWKRXJKWKHVHWRISUH-H[LVWLQJFRYDULDWHV
DSSHDUV WR EH TXLWH FRPSUHKHQVLYH XQREVHUYHG KHWHURJHQHLW\ PD\ QHYHU EH IXOO\ UXOHG RXW
   
DQGSUHYHQWVXVIURPLQWHUSUHWLQJRXUILQGLQJVFDXVDOO\$SUREOHPPLJKWEHWKDWZHKDYHQR
SURVSHFWLYH LQIRUPDWLRQRQ LQWHOOLJHQFHDQG WKXVKDYH WR UHO\RQVFKRROPDUNV$OVRZHGR
QRWPHDVXUHPRWLYDWLRQEHIRUHHQUROPHQWLQKLJKHUHGXFDWLRQ+RZHYHUDQ\RPLWWHGYDULDEOH
WKDW FRXOG VLJQLILFDQWO\ FKDQJH WKH UHVXOWV ZRXOG KDYH WR EH TXLWH D SRZHUIXO SUHGLFWRU IRU






2XU UHVXOWV DUH VXPPDULVHG LQ 7DEOH  )RU HYHU\ RXWFRPH ZH ILUVW UHSRUW WKH XQPDWFKHG
GLIIHUHQFHVEHWZHHQ µWUHDWHG¶DQG µXQWUHDWHG¶ LQGLYLGXDOV LH WKHJURVVGLIIHUHQFHV LQ ODERXU
PDUNHWSHUIRUPDQFHEHWZHHQWKHJURXSZKRDFTXLUHGDFHUWDLQW\SHRIZRUNH[SHULHQFHDQG
WKH RQH WKDW GLG QRW 7KH URZ HQWLWOHG ³$77´ VKRZV WKH $YHUDJH 7UHDWPHQW (IIHFW RQ WKH
7UHDWHG$77DIWHUPDWFKLQJ 




VLJQLILFDQW GLVDGYDQWDJH LQ WHUPV RI ZDJHV DQG FODVV SRVLWLRQ IRU WKH WUHDWHG LQGLYLGXDOV
SUHYDLOV DIWHU PDWFKLQJ $V WR MRE VHDUFK GXUDWLRQ JUDGXDWHV ZLWK QRQ-ILHOG-UHODWHG ZRUN





$VLGH IURP ZRUN DV D VWXGHQW DVVLVWDQW ZRUN H[SHULHQFH WKDW LV ILHOG-UHODWHG DQG
YROXQWDU\ VKRZV D VWURQJ SRVLWLYH HIIHFW RQ KRXUO\ ZDJHV KRZHYHU RQO\ XQGHU WKH






   
RIJUDGXDWHVZLWKILHOG-VSHFLILFZRUNH[SHULHQFHDUHVWURQJDQGVLJQLILFDQWLQWKHXQPDWFKHG
FRPSDULVRQ )RU WKLV RXWFRPH KRZHYHU WKH $77 DOWKRXJK VOLJKWO\ VPDOOHU UHPDLQV





UHGXFHG XQGHU WKH PDWFKHG FRQGLWLRQ ZLWK D ERRWVWUDSSHG ]-YDOXH RI $ SRVLWLYH DQG
VLJQLILFDQWHIIHFWRIZRUNLQJDVDVWXGHQWDVVLVWDQWWKDWSUHYDLOVDIWHUPDWFKLQJLVRQO\IRXQGLQ




)LQDOO\ ZH FRQVLGHUHG WKH HIIHFWV RI PDQGDWRU\ LQWHUQVKLSV 7KH UHVXOWV VKRZ WKDW
GLIIHUHQFHV EHWZHHQ JUDGXDWHV FDQ RQO\ EH REVHUYHG LQ ELYDULDWH FRPSDULVRQV +HQFH
PDQGDWRU\LQWHUQVKLSVGRQRWKDYHDVLJQLILFDQWLPSDFWQHLWKHURQMREVHDUFKGXUDWLRQQRURQ
RXWFRPHV ILYH \HDUV DIWHU JUDGXDWLQJ ZKHQ JUDGXDWHV¶ RWKHU FKDUDFWHULVWLFV DUH WDNHQ LQWR
DFFRXQW 
$OODQDO\VHVZHUHFRQGXFWHGVHSDUDWHO\ IRU)DFKKRFKVFKXOHDQGXQLYHUVLW\JUDGXDWHV
PRGHOV LQGLFDWHG LQ RQOLQH-DSSHQGL[ :KLOH WKH )DFKKRFKVFKXOH VDPSOHV DUH VPDOO DQG
HVWLPDWLRQ LVGLIILFXOW WKHSULQFLSOHSDWWHUQRIILQGLQJVFRXOGEHUHSOLFDWHGIRUERWK W\SHVRI
LQVWLWXWLRQV$PDMRUGLIIHUHQFHLVWKHPXFKJUHDWHUSRVLWLYHYDOXHRIVWXGHQWDVVLVWDQFHRQMRE
VHDUFKWLPHDPRQJXQLYHUVLW\JUDGXDWHV7KLVKRZHYHULVQRWVXUSULVLQJDVXQLYHUVLWLHVRIWHQ
HPSOR\ VWXGHQW DVVLVWDQWV DV UHVHDUFKHUV RU 3K'-VWXGHQWV DIWHU JUDGXDWLRQ %\ FRQWUDVW





6HYHUDO WKHRUHWLFDO DSSURDFKHV VXJJHVW GLIIHUHQW PHFKDQLVPV EXW DUULYH DW D VLPLODU
K\SRWKHVLV ZRUN H[SHULHQFH LQ SDUWLFXODU ZKHQ UHODWHG WR WKH ILHOG RI VWXG\ VKRXOG KDYH
SRVLWLYHHIIHFWVRQODERXUPDUNHWLQWHJUDWLRQ7KHH[FHSWLRQLVWKHFUHGHQWLDOLVWH[SHFWDWLRQRI
QRQ-HIIHFWV K\SRWKHVLV  7KLV YLHZSRLQW LV FKDOOHQJHG E\ RXU UHVXOWV VKRZLQJ WKDW ILHOG-
VSHFLILFZRUNH[SHULHQFHDQGVWXGHQWDVVLVWDQFHVLJQLILFDQWO\UHGXFHVMREVHDUFKGXUDWLRQ 
   
1HYHUWKHOHVV K\SRWKHVLV  ZKLFK ZDV GHULYHG IURP D JHQHUDO UHDGLQJ RI KXPDQ
FDSLWDOWKHRU\DQGLJQRUHGWKHILHOG-VSHFLILFLW\RIUHVRXUFHVFROOHFWHGWKURXJKZRUNFDQQRWEH
FRQILUPHG HLWKHU $FFRUGLQJ WR WKLV DQ\ ZRUN H[SHULHQFH VKRXOG KDYH SRVLWLYH HIIHFWV RQ
ODERXUPDUNHWUHWXUQV2XUILQGLQJVVKRZWKDWWKLVFODLPLVWRRJHQHUDOVLQFHQRQ-ILHOG-UHODWHG
ZRUN H[SHULHQFH GXULQJ DQG EHIRUH VWXGLHV GRHV QRW SD\ RII LQ WHUPV RI ODERXU PDUNHW
UHZDUGV 
,Q FRQWUDVW K\SRWKHVLV  SRVWXODWHV WKDW RQO\ ILHOG-VSHFLILF ZRUN H[SHULHQFH KDV
SRVLWLYH HIIHFWV RQ ODERXU PDUNHW SHUIRUPDQFH :RUNLQJ LQ VXFK MREV PD\ LQFUHDVH DQ
LQGLYLGXDO¶V SURGXFWLYLW\ E\ FRQYH\LQJ VSHFLILF RFFXSDWLRQDO VNLOOV DQG NQRZOHGJH VSHFLILF
FXOWXUDODQGVRFLDOFDSLWDOLQDUHOHYDQWVXE-ODERXUPDUNHW$WILUVWJODQFHRXUUHVXOWVVXSSRUW
WKLV FODLP VLQFH ILHOG-UHODWHG ZRUN H[SHULHQFH VKRUWHQV WKH MRE VHDUFK GXUDWLRQ ZKLOH QRQ-
ILHOG-UHODWHGZRUNH[SHULHQFHGRHVQRW+RZHYHUWKLVILQGLQJLVIXUWKHUUHVWULFWHGWRYROXQWDU\
ZRUN H[SHULHQFH DQG GRHV QRW DSSO\ WR PDQGDWRU\ LQWHUQVKLSV 0RUHRYHU YROXQWDU\ ILHOG-
UHODWHGZRUNH[SHULHQFHKDVQRVLJQLILFDQWHIIHFWVRQ WKH ORQJ-WHUPLQGLFDWRUVFODVVSRVLWLRQ
DQG ZDJHV +HQFH K\SRWKHVHV D DQG E FDQQRW EH UHMHFWHG 7KLV VXSSRUWV WKH VLJQDOOLQJ
DSSURDFKZRUNH[SHULHQFH LVXVHGDVDVLJQDO LQ WKH ODERXUPDUNHWHQWU\SHULRGDQGKDVQR
ORQJ-ODVWLQJHIIHFWVYLDLQFUHDVHGSURGXFWLYLW\ 
:RUN H[SHULHQFH EHIRUH VWXGLHV VHHPV WR SOD\ D GLIIHUHQW UROH FRPSDUHG WR ZRUN
H[SHULHQFH GXULQJ VWXGLHV :KLOH QRQ-ILHOG-UHODWHG ZRUN H[SHULHQFH EHIRUH VWXGLHV KDV QR
HIIHFW RQ DOO WKUHH RXWFRPHV QRQ-ILHOG-UHODWHG ZRUN H[SHULHQFH GXULQJ VWXGLHV VLJQLILFDQWO\
SURORQJVWKHMREVHDUFKGXUDWLRQDQGKDVVRPHZKDWQHJDWLYHHIIHFWVRQZDJHVDVZHOODVRQ
FODVV SRVLWLRQ ILYH \HDUV DIWHU JUDGXDWLRQ 7KLV FRXOG EH GXH WR WKH IDFW WKDW DOO VWXGHQWV
LQLWLDOO\VHDUFKIRUDMREWKDWPDWFKHVWKHLUILHOGRIVWXG\,IWKLVIDLOVVWXGHQWVZLWKQRQ-ILHOG










KRZHYHU ZH GR QRW ILQG SD\-RIIV IRU DQ\ W\SH RI ZRUN H[SHULHQFH 0RVW HIIHFWV RI ZRUN
   
H[SHULHQFH GLVDSSHDU ZKHQ ZH PDWFK RQ SURSHQVLW\ VFRUHV 2XU ILQGLQJV KDYH VHYHUDO
LPSOLFDWLRQV IRU WKH GHEDWH RQ WKH PHFKDQLVPV EHKLQG ODERXU PDUNHW UHWXUQV WR ZRUN
H[SHULHQFHRUHGXFDWLRQ 





FRQVLVWHQW ZLWK UHVHDUFK RQ IXUWKHU HGXFDWLRQ DQG WUDLQLQJ LQGLFDWLQJ WKDW QRQ-FHUWLILHG
HGXFDWLRQ KDV SRVLWLYH ODERXU PDUNHW HIIHFWV WRR 'LHFNKRII  2
&RQQHOO DQG %\UQH
$WWKHVDPHWLPHSUH-JUDGXDWLRQZRUNH[SHULHQFHKDVQRVLJQLILFDQWORQJ-WHUPHIIHFWV
RQ WKH RFFXSDWLRQDO SRVLWLRQ RU ZDJHV 3UREDEO\ WKH HIIHFWV RI HDUO\ ZRUN H[SHULHQFH DUH
VXSHULPSRVHG E\ WKH HIIHFW RI DFWXDO ZRUN H[SHULHQFH DQG IDGH DZD\ GXULQJ WKH ZRUNLQJ
FDUHHU 
6HFRQGQRQ-ILHOG-UHODWHGZRUNH[SHULHQFHKDVQRHIIHFWVRQZDJHVDQGRFFXSDWLRQDO
FODVV SRVLWLRQ ILYH \HDUV DIWHU JUDGXDWLRQ 7KLV FRQFOXVLRQ LV HTXDOO\ LQ OLQH ZLWK D QDUURZ
KXPDQFDSLWDO SHUVSHFWLYH DQG WKH VLJQDOOLQJDSSURDFK ,QWHUHVWLQJO\ QRQ-ILHOG-UHODWHGZRUN
H[SHULHQFH GXULQJ VWXGLHV VKRZV VLJQLILFDQW QHJDWLYH HIIHFWV RQ VHDUFK GXUDWLRQ 3RVVLEO\
VWXGHQWVFDQQRWGHYRWHDVPXFKWLPHWRWKHLUVWXGLHVRUWKHLUVHDUFKIRUDMREDIWHUJUDGXDWLRQ












ZRUNH[SHULHQFH DVDQ LQGLFDWLRQ IRUSHUVRQDO WUDLWV VXFKDVPRWLYDWLRQRUFRPPLWPHQW WKH
VLJQDOOLQJ FDSDFLW\ RI PDQGDWRU\ LQWHUQVKLSV LV ORZHU WKDQ WKH YDOXH RI YROXQWDU\ ZRUN
H[SHULHQFH DV HYHU\ VWXGHQW LQ D SURJUDPPH FRPSOHWHV WKHP 2Q WKH RWKHU KDQG WKH
   
GLIIHUHQFHEHWZHHQ WKH HIIHFWV RIPDQGDWRU\ DQGYROXQWDU\ ZRUN H[SHULHQFHPD\ DJDLQ MXVW
SRLQW WR WKH IDFW WKDW JUDGXDWHV ZLWK YROXQWDU\ ZRUN H[SHULHQFHV KDYH EHWWHU ODERXU PDUNHW
RXWFRPHV GXH WR DQ XQREVHUYHG KHWHURJHQHLW\ LQ DELOLW\ PRWLYDWLRQ RU FRPPLWPHQW )RU
PDQGDWRU\ LQWHUQVKLSV VHOI-VHOHFWLRQ LV UXOHG RXW E\ EHLQJ FRPSXOVRU\ 5HJDUGOHVV RI WKH
PHFKDQLVPV IURP D SROLF\ SHUVSHFWLYH WKH LPSOHPHQWDWLRQ RI PDQGDWRU\ LQWHUQVKLS
H[SHULHQFHV LQ KLJKHU HGXFDWLRQ FXUULFXOD VKRXOG EH TXHVWLRQHG 7LPH DQG VXSSRUW IRU
FROOHFWLQJ YROXQWDU\ DQG ILHOG-VSHFLILF ZRUN H[SHULHQFH DSSHDU WR EH PRUH EHQHILFLDO IRU
VWXGHQWV 
)RXUWK YROXQWDU\ ILHOG-UHODWHG ZRUN H[SHULHQFH KDV VWURQJ HIIHFWV RQ MRE VHDUFK
GXUDWLRQDQGUDWKHUZHDNHIIHFWVRQWKHORQJ-WHUPLQGLFDWRUVZDJHVDQGRFFXSDWLRQDOSRVLWLRQ
ILYH\HDUVDIWHUJUDGXDWLRQ7KLVUHVXOWDOVRVSHDNVIRUWKHVLJQDOOLQJSHUVSHFWLYHVLQFHKXPDQ
FDSLWDO VKRXOG KDYH UDWKHU SHUVLVWLQJ HIIHFWV DFURVV WKH RFFXSDWLRQDO FDUHHU (DUO\ ZRUN
H[SHULHQFH DV D VLJQDO VKRXOGKDYH UDWKHU VKRUW-WHUPHIIHFWVRQ VXFFHVVXSRQ ODERXUPDUNHW








ODERXU PDUNHW UHVHDUFK RQ WKH LPSRUWDQFH RI QRQ-FRJQLWLYH WUDLWV VXFK DV SHUVHYHUDQFH





UHLQWHJUDWH LQWR WKH ODERXU PDUNHW DV ZHOO DV EULQJLQJ WKHP EDFN LQWR MREV WKDW PDWFK WKHLU
HGXFDWLRQ ZRXOG +RZHYHU KLJK-VNLOOHG DQG ORZ-VNLOOHG ODERXU PDUNHWV PLJKW ZRUN
GLIIHUHQWO\ ZLWK UHJDUG WR MRE UHTXLUHPHQWV DQG VLJQDOV DQG WKXV IXUWKHU UHVHDUFK VKRXOG
LQYHVWLJDWHWKHUROHRIVSHFLILFW\SHVRIZRUNH[SHULHQFHLQSDUWLFXODUDPRQJWKHORZHUODERXU
PDUNHWVHJPHQWV 
)LQDOO\ RXU ILQGLQJV FRQWULEXWH WR WKH GHEDWH RQ LQHTXDOLW\ LQ KLJKHU HGXFDWLRQ 7KH
NQRZQUHOLDQFHRIZRUNLQJFODVVFKLOGUHQRQ WKHLURZQZRUN IRU ILQDQFLQJKLJKHUHGXFDWLRQ
   
SXVKHVWKHPPRUHRIWHQLQWRQRQ-ILHOGUHODWHGMREV,VVHUVWHGWHWDO,IZRUNH[SHULHQFH
ZRXOG HDVH ODERXU PDUNHW LQWHJUDWLRQ LQ JHQHUDO WKLV FRXOG FRXQWHUEDODQFH RWKHU
GLVDGYDQWDJHV RI ORZHU FODVV VWXGHQWV %XW WKLV GRHV QRW VHHP WR EH WKH FDVH 2QO\ VWXG\-
UHODWHGYROXQWDU\ZRUNH[SHULHQFHVHHPVWREHEHQHILFLDOXSRQODERXUPDUNHWHQWU\DOEHLWWRD
VPDOOGHJUHH7KLVILQGLQJVXJJHVWVWKDWILQDQFLDODLGIRUVWXGHQWVVKRXOGDLPDWUHGXFLQJWKH
QHHG WR WDNH XS XQVNLOOHG QRQ-ILHOG UHODWHG MREV LQ RUGHU WR UHGXFH LQHTXDOLWLHV LQ KLJKHU
HGXFDWLRQ2WKHUZLVHORZHUFODVVVWXGHQWVPD\PRUHRIWHQKDYHWRZRUNLQQRQ-UHODWHGMREV
WR PDNH WKHLU OLYLQJ JRLQJ DORQJ ZLWK IXUWKHU GLVDGYDQWDJHV RQ WKH ODERXU PDUNHW DIWHU
JUDGXDWLRQ 
6KRXOGZHH[SHFW WKDW WKHVH UHVXOWV DUH OLPLWHG WR WKH*HUPDQ FRQWH[WZKHUH ODERXU
PDUNHW HQWU\ DSSHDUV WR EH VPRRWK HYHQ IRU OHVV VSHFLILFDOO\ WUDLQHG KLJKHU HGXFDWLRQ
JUDGXDWHV" :H VXJJHVW QR VLQFH ZH LGHQWLI\ RQO\ VPDOO GLIIHUHQFHV EHWZHHQ *HUPDQ DQG
RWKHUKLJKHUHGXFDWLRQV\VWHPVUHJDUGLQJWKHFXUULFXODUSDUWLFXODULWLHVZKLFKKDYHEHHQPDGH
UHVSRQVLEOH IRU WKH VPRRWK ODERXU PDUNHW LQWHJUDWLRQ RI VHFRQGDU\ HGXFDWLRQ YRFDWLRQDO
JUDGXDWHVLQ*HUPDQ\7RGUDZDPRUHLQIRUPHGFRQFOXVLRQRQWKHLPSDFWRIWKHLQVWLWXWLRQDO
VHWWLQJRQ WKH UROHRI HDUO\ZRUNH[SHULHQFH IRU WKH ODERXUPDUNHW HQWU\ZHZRXOGQHHG WR
HQJDJHLQWRFRPSDUDWLYHLQVWLWXWLRQDOUHVHDUFK7KLVKDVWREHOHIWIRUIXWXUHUHVHDUFK 
   
5HIHUHQFHV 
 
$GDPV7/ DQG 'HPDLWHU (,  6NLOO HGXFDWLRQ DQG FUHGHQWLDOV LQ WKHQHZ HFRQRP\
7KHFDVHRILQIRUPDWLRQWHFKQRORJ\:RUN(PSOR\PHQWDQG6RFLHW\- 
$OOHQ - DQG 9DQ GHU 9HOGHQ 5.: (GV  &RPSHWHQFLHV DQG HDUO\ ODERXU PDUNHW
FDUHHUV RI KLJKHU HGXFDWLRQ JUDGXDWHV /MXEOMDQD +(*(6&2
KWWS??ZZZKHJHVFRRUJFRQWHQWYLHZ 
%LOOV '%  &UHGHQWLDOV VLJQDOV DQG VFUHHQV ([SODLQLQJ WKH UHODWLRQVKLS EHWZHHQ
VFKRROLQJDQGMREDVVLJQPHQW5HYLHZRI(GXFDWLRQDO5HVHDUFK- 












&DOLHQGR 0 DQG .RSHLQLJ 6  6RPH SUDFWLFDO JXLGDQFH IRU WKH LPSOHPHQWDWLRQ RI
SURSHQVLW\VFRUHPDWFKLQJ-RXUQDORI(FRQRPLF6XUYH\V- 
'LHFNKRII 0  'RHV LW ZRUN" 7KH HIIHFW RI FRQWLQXLQJ WUDLQLQJ RQ ODERXU PDUNHW
RXWFRPHV $ FRPSDUDWLYH VWXG\ RI JHUPDQ\ GHQPDUN DQG WKH XQLWHG NLQJGRP
(XURSHDQ6RFLRORJLFDO5HYLHZ- 
'LHFNKRII 0  6NLOOV DQG RFFXSDWLRQ DWWDLQPHQW $ FRPSDUDWLYH VWXG\ RI JHUPDQ\
GHQPDUNWDQGWKHXN:RUN(PSOR\PHQWDQG6RFLHW\- 
)DELDQ * DQG 0LQNV .-+  'RNXPHQWDWLRQ GHV VFLHQWLILF XVH ILOHV KLV-
DEVROYHQWHQSDQHO  +,6 'RNXPHQWDWLRQ +DQQRYHU +RFKVFKXO-,QIRUPDWLRQV-
6\VWHP 
)DUNDV *  &RJQLWLYH VNLOOV DQG QRQFRJQLWLYH WUDLWV DQG EHKDYLRUV LQ VWUDWLILFDWLRQ
SURFHVVHV$QQXDO5HYLHZ6RFLRORJ\- 
*HUEHU 73 DQG &KHXQJ 6<  +RUL]RQWDO VWUDWLILFDWLRQ LQ SRVWVHFRQGDU\ HGXFDWLRQ
)RUPVH[SODQDWLRQVDQGLPSOLFDWLRQV$QQXDO5HYLHZ2I6RFLRORJ\- 
*ROGWKRUSH-+3UREOHPVRIPHULWRFUDF\,Q5(ULNVRQDQG-2-RQVVRQ(GV&DQ




+HFNPDQ -- ,FKLPXUD + DQG 7RGG 3  0DWFKLQJ DV DQ HFRQRPHWULF HYDOXDWLRQ








,VVHUVWHGW : 0LGGHQGRUII ( HW DO  'LH ZLUWVFKDIWOLFKH XQG VR]LDOH ODJH GHU
VWXGLHUHQGHQ LQ GHU EXQGHVUHSXEOLN GHXWVFKODQG   6R]LDOHUKHEXQJ GHV
   
GHXWVFKHQ VWXGHQWHQZHUNV %HUOLQ %XQGHVPLQLVWHULXP IU %LOGXQJ XQG )RUVFKXQJ
%0%) 
-DFNVRQ 0  1RQ-PHULWRFUDWLF MRE UHTXLUHPHQWV DQG WKH UHSURGXFWLRQ RI FODVV
LQHTXDOLW\$QLQYHVWLJDWLRQ:RUN(PSOR\PHQWDQG6RFLHW\- 






.OHLQ 0  7UHQGV LQ WKH DVVRFLDWLRQ EHWZHHQ HGXFDWLRQDO DWWDLQPHQW DQG FODVV
GHVWLQDWLRQV LQ :HVW *HUPDQ\ /RRNLQJ LQVLGH WKH VHUYLFH FODVV 5HVHDUFK LQ 6RFLDO
6WUDWLILFDWLRQDQG0RELOLW\- 
.OHLQ0:HLVV),VIRUFLQJWKHPZRUWKWKHHIIRUW"%HQHILWVRIPDQGDWRU\LQWHUQVKLSV
IRUJUDGXDWHV IURPGLYHUVH IDPLO\EDFNJURXQGDW WKH ODERXUPDUNHW HQWU\ 6WXGLHV LQ
+LJKHU(GXFDWLRQ- 











< 6KDYLW DQG : 0OOHU (GV )URP VFKRRO WR ZRUN $ FRPSDUDWLYH VWXG\ RI
HGXFDWLRQDO TXDOLILFDWLRQV DQG RFFXSDWLRQDO GHVWLQDWLRQV - 2[IRUG
&ODUHQGRQ3UHVV 
0OOHU:DQG:ROEHUV0+-(GXFDWLRQDODWWDLQPHQW LQ WKHHXURSHDQXQLRQ5HFHQW
WUHQGV LQ TXDOLILFDWLRQ SDWWHUQV ,Q : 0OOHU DQG 0 *DQJO (GV 7UDQVLWLRQV IURP
HGXFDWLRQWRZRUNLQHXURSH-2[IRUG2[IRUG8QLYHUVLW\3UHVV 
2





RQ WKH ODERXU PDUNHW HQWU\ SURFHVV RI JUDGXDWHV LQ FHH FRXQWULHV (XURSHDQ
6RFLRORJLFDO5HYLHZ$GYDQFH$FFHVVGRLHVUMFU 
5RNVD - DQG 9HOH] 0  :KHQ VWXG\LQJ VFKRROLQJ LV QRW HQRXJK ,QFRUSRUDWLQJ
HPSOR\PHQWLQPRGHOVRIHGXFDWLRQDOWUDQVLWLRQV5HVHDUFKLQ6RFLDO6WUDWLILFDWLRQDQG
0RELOLW\- 
5RVH'DQG+DUULVRQ ( 7KHHXURSHDQ VRFLR-HFRQRPLFFODVVLILFDWLRQ$QHZVRFLDO
FODVVVFKHPDIRUFRPSDUDWLYHHXURSHDQUHVHDUFK(XURSHDQ6RFLHWLHV- 
5RVHQEDXP 35 DQG 5XELQ '%  7KH FHQWUDO UROH RI WKH SURSHQVLW\ VFRUH LQ
REVHUYDWLRQDOVWXGLHVIRUFDXVDOHIIHFWV%LRPHWULND- 
5XVVHOO + DQG 2
&RQQHOO 3-  *HWWLQJ D MRE LQ HXURSH 7KH WUDQVLWLRQ IURP
XQHPSOR\PHQW WR ZRUN DPRQJ \RXQJ SHRSOH LQ QLQH HXURSHDQ FRXQWULHV :RUN
(PSOR\PHQWDQG6RFLHW\- 
6FKHUHU 6  6WHSSLQJ-VWRQHV RU WUDSV" 7KH FRQVHTXHQFHV RI ODERXU PDUNHW HQWU\
SRVLWLRQVRQIXWXUHFDUHHUVLQZHVWJHUPDQ\JUHDWEULWDLQDQGLWDO\:RUNHPSOR\PHQW
DQGVRFLHW\- 
   







0HHN / *RHGHJHEXXUH HW DO (GV 7KH PRFNHUV DQG PRFNHG &RPSDUDWLYH
SHUVSHFWLYHVRQGLIIHUHQFLDWLRQ FRQYHUJHQFHDQG GLYHUVLW\ LQKLJKHU HGXFDWLRQ -
2[IRUG3HUJDPRQ 
:HHGHQ .$  :K\ GR VRPH RFFXSDWLRQV SD\ PRUH WKDQ RWKHUV" 6RFLDO FORVXUH DQG
HDUQLQJV LQHTXDOLW\ LQ WKH XQLWHG VWDWHV $PHULFDQ -RXUQDO RI 6RFLRORJ\  -
 
:HLVV).OHLQ06R]LDOH1HW]ZHUNHXQG-REILQGXQJYRQ+RFKVFKXODEVROYHQWHQ±'LH
%HGHXWXQJ GHV 1HW]ZHUNW\SV IU PRQHWlUH $UEHLWVPDUNWHUWUlJH XQG
$XVELOGXQJVDGlTXDWKHLW=HLWVFKULIWIU6R]LRORJLH- 
:LOWRQ1'RHPSOR\DELOLW\VNLOOVUHDOO\PDWWHULQWKHXNJUDGXDWHODERXUPDUNHW"7KH
FDVH RI EXVLQHVV DQG PDQDJHPHQW JUDGXDWHV :RUN (PSOR\PHQW DQG 6RFLHW\ 
- 
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$JH      27.68 
<HDURIHOLJLELOLW\WRXQLYHUVLW\      1989.24 
)HPDOH      0.60 
*3$$ELWXUH[FHOOHQWWRVXIILFLHQW      22.10 
3DUHQWKRRGEHIRUHHOLJLELOLW\WRXQLYHUVLW\      0.01 
3DUHQWVZLWKKLJKHUHGXFDWLRQGHJUHH      0.45 
)HGHUDOVWDWH$ELWXU      RQOLQH 
7\SHRI$ELWXU      RQOLQH 
7\SHRIXSSHUVHFRQGDU\VFKRRO      RQOLQH 
)LHOGRIVWXG\       
 Agricultural/nutritional sciences/FH**      0.03 
 Electrical engineering/FH      0.08 
 Computer science/FH      0.03 
 Economics/FH      0.08 
 Agricultural/nutritional sciences/Uni      0.02 
 Civil engineering/Uni      0.03 
 Physics/Uni      0.07 
 Biology/Uni      0.03 
 Chemistry/Uni      0.04 
 Mathematics/Uni      0.04 
 Computer sciences/Uni      0.06 
 Linguistics/cultural studies/Uni      0.01 
 Economics/Uni      0.23 
 Geology/geography/Uni      0.05 
 Social/political sciences/Uni      0.07 
 Arts/Uni      0.05 
 Magister Artium/Uni      0.10 
3ODFHRISRVW-VHFRQGDU\HGXFDWLRQ:HVW
*HUPDQ\5HI(DVW*HUPDQ\ 




     RQOLQH 
5HVSRQGHQWV¶DVVHVVPHQWRIWKHVWXG\
SURJUDPPH 
     RQOLQH 
$JHXQLYHUVLW\HQUROPHQW      21.26 
2XWFRPHYDULDEOHV         
 Hourly wage (log.)       2.99 
 Search duration in months       4.59 
 Service class       0.63 
7\SHRIZRUNH[SHULHQFHVKDUH        
)RU D IXOO OLVW RI YDULDEOHV DQG WKH FRUUHVSRQGLQJ VXPPDU\ VWDWLVWLFV VHH WKH RQOLQH DSSHQGL[ DW
ZZZ;;;;[[)+)DFKKRFKVFKXOUHLIH6RXUFH+,6JUDGXDWHSDQHODXWKRU¶VRZQFDOFXODWLRQV 
   
7DEOH  ([HPSODU\ DVVLJQPHQW PRGHO SURSHQVLW\ RI KDYLQJ QRQ-ILHOG-UHODWHG ZRUN
H[SHULHQFHEHIRUHXQLYHUVLW\HQUROPHQW 
 
 $JH  *** 
 $JHð - *** 
 )HPDOHUHIPDOH - 
 3DUHQWKRRGEHIRUHHOLJLELOLW\WRXQLYHUVLW\  
 3DUHQWVZLWKKLJKHUHGXFDWLRQUHIQRKLJKHUHGXFDWLRQ - 
 <HDURIHOLJLELOLW\WRXQLYHUVLW\ - 
 *3$$ELWXU   
)HGHUDOVWDWH$ELWXUUHI1RUWK*HUPDQ\  
 1RUWK5KLQH-:HVWSKDOLD - 
 +HVVH5KLQHODQG-3DODWLQDWH  
 %DGHQ-:UWWHPEHUJ  
 %DYDULD  
 (DVW*HUPDQ\  *** 
 &LW\VWDWHV  
 $EURDG - 
 8QNQRZQ  ** 
7\SHRI$ELWXUUHIDEURDG  
 )RUDOOWHUWLDU\LQVWLWXWLRQV  
 )DFKKRFKVFKXOHQRQO\  
7\SHRIXSSHUVHFRQGDU\VFKRROUHIRWKHU  
 *\PQDVLXP - 
 9RFDWLRQDO - 
 &RPSUHKHQVLYH - 
 (YHQLQJVFKRRO  
 $GXOWHGXFDWLRQFHQWUH  
 6SHFLDOLVHGVHFRQGDU\VFKRRO  
 'LIIHULQJYRFDWLRQDOW\SHV  
,QWHUDFWLRQWHUPV  
 7\SHRI$ELWXURQO\)DFKKRFKVFKXOH*3$$ELWXU - 
 7\SHRI$ELWXURQO\)DFKKRFKVFKXOH*\PQDVLXP - 
1  
3VHXGR-5ð  
Source: HIS graduate panel 1997, DXWKRU¶Vown calculations. 
*p < 0.05;**p < 0.01;***p < 0.001 (two-tailed T-tests) 
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i +RZHYHU WKH\ FRXOG DOVR UHJDUG QRQ-ILHOG-UHODWHG ZRUN GXULQJ VFKRROLQJ LQ FRPELQDWLRQ ZLWK JRRG VFKRRO
PDUNVDVD VLJQDO IRU WKHDELOLW\ WR UHFRQFLOHGLIIHUHQW WLPH-FRQVXPLQJDFWLYLWLHV7KHQQRQ-ILHOG-UHODWHGZRUN
H[SHULHQFHZRXOGKDYHDSRVLWLYHHIIHFWRQODERXUPDUNHWRXWFRPHVWRR 
ii 0DQGDWRU\ LQWHUQVKLSV KDYH DQRWKHU SRWHQWLDOO\ LQWHUHVWLQJ FKDUDFWHULVWLF 7KH IDFW WKDW WKH\ DUH PDQGDWRU\
JLYHV XV LQIRUPDWLRQ DERXW WKH DEVHQFH RI VHOI-VHOHFWLRQ LQWR WKH SURJUDPPH 7KH VWDWLVWLFDO FRQWURO RI








v :H FDQQRW IXUWKHU GLIIHUHQWLDWH ZRUN H[SHULHQFH E\ GXUDWLRQ +RZHYHU XVLQJ WKH .RQVWDQ]HU
6WXGLHUHQGHQVXUYH\DVFLHQWLILFXVHVWXGHQWGDWDVHWZHIRXQGRXWWKDWWKHQXPEHURIZRUNKRXUVGRHVQRWYDU\
EHWZHHQILHOG-UHODWHGDQGQRQ-ILHOG-UHODWHGMREV2QO\VWXGHQWDVVLVWDQWVZRUNRQDYHUDJHIHZHUKRXUV+HQFH
DQ\HIIHFWRIWKLVWUHDWPHQWVKRXOGUDWKHUEHXQGHUHVWLPDWHG 
vi$OORWKHUDVVLJQPHQWPRGHOVFDQEHUHFHLYHGIURPWKHDXWKRUVXSRQUHTXHVW7HVWLQJWKHEDODQFLQJSURSHUWLHVRI
RXUPDWFKLQJPRGHOVZHSHUIRUPHGW-WHVWVRQWKHPHDQGLIIHUHQFHVRQFRYDULDWHVEHWZHHQWUHDWPHQWDQGFRQWURO
JURXS 
